Differential contribution of active site residues in substrate recognition sites 1 and 5 to cytochrome P450 2C8 substrate selectivity and regioselectivity.
Selected active site residues in substrate recognition sites (SRS) 1 and 5 of cytochrome P450 2C8 (CYP2C8) were mutated to the corresponding amino acids present in CYP2C9 to investigate the contribution of these positions to the unique substrate selectivity and regioselectivity of CYP2C8. The effects of mutations, singly and in combination, were assessed from changes in the kinetics of paclitaxel 6alpha-hydroxylation, a CYP2C8-specific pathway, and the tolylmethyl and ring hydroxylations of torsemide, a mixed CYP2C9/CYP2C8 substrate. Within SRS1, the single mutation S114F abolished paclitaxel 6alpha-hydroxylation, while the I113V substitution resulted in modest parallel reductions in K(m) and V(max). Mutations in SRS5 (viz., V362L, G365S, and V366L) reduced paclitaxel intrinsic clearance (V(max)/K(m)) by 88-100%. Torsemide is preferentially metabolized by CYP2C9, and it was anticipated that the mutations in CYP2C8 might increase activity. However, methyl and ring hydroxylation intrinsic clearances were either unchanged or decreased by the mutations, although hydroxylation regioselectivity was often altered relative to wild-type CYP2C8. The mutations significantly increased (28-968%) K(m) values for both torsemide methyl and ring hydroxylation but had variable effects on V(max). The effects of the combined mutations in SRS1, SRS5, and SRS1 plus SRS5 were generally consistent with the changes produced by the separate mutations. Mutation of CYP2C8 at position 359 (S359I), a site of genetic polymorphism in CYP2C9, resulted in relatively minor changes in paclitaxel- and torsemide-hydroxylase activities. The results are consistent with multiple substrate binding orientations within the CYP2C8 active site and a differential contribution of active site residues to paclitaxel and torsemide binding and turnover.